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Introduction 

The  disease  tularemia  has  assumed  such  proportions  in  the  United  States 
that  the  Biological  Survey  is  constantly  receiving  requests  for  information  on 
its  nature  and  on  the  procedure  recommended  by  field  representatives  of  the 
Bureau  in  their  work  with  the  public.  Such  information  is  summarized  in  this 
leaflet.  The  information  on  human  infections  presented  and  the  recommendations 
made  have  been  endorsed  by  the  United  States  Public  Health  Service. 

Nature  and  History  of  the  Disease 

Tularemia  is  a  plague-like  disease  of  rodents  and  is  transmissible  to 
man.  It  was  originally  discovered  in  ground  squirrels  in  California  in  1910  by 
Dr.  G.  W.  McCoy,  of  the  United  States  Public  Health  Service.  Later  (1919)  it 
was  found  in  jack  rabbits  in  Utah,  in  the  work  of  Dr.  Edward  Francis  and  his 
assistants  of  the  Public  Health  Service,  and  was  definitely  established  as  the 
debilitating,  disabling,  and  frequently  fatal  disease  locally  known  as  "deer-fly 
fever,"  which  was  affecting  residents  and  visitors  locally  in  rural  districts  in 
Utah. 

Positive  diagnosis  of  the  disease,  isolation  of  the  causative  organism 
Bacterium  tularense,  and  development  of  a  successful  cultural  technic  were  im- 
portant steps  in  the  history  of  tularemia  and  of  investigations  of  wild  animals 
as  carriers  of  this  disease.  Later  work  has  disclosed  human  cases  of  the  dis- 
ease in  all  parts  of  this  country,  as  well  as  in  Canada,  Europe,  and  Asia,  and 
it  has  been  definitely  established  as  identical  with  the  rabbit-borne  malady 
Known  as  Ohara's  disease,  which  affects  people  in  Japan. 
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Discovery  of  tularemia  has  cleared  up  many  puzzling  cases  of  illness  that 
in  the  past  have  doubtless  been  wrongly  diagnosed  as  "flu,"  septic  infection, 
blood  poisoning,  or  other  kindred  diseases,  because  of  superficial  resemblances 
of  the  symptoms  at  some  of  its  stages.  Human  cases  have  been  traced  to  rabbits 
or  other  mammals  or  to  birds  in  the  locality  or  to  shipments  of  diseased  animals 
for  sale  in  the  public  markets.  This  specific  knowledge  lays  the  foundation  for 
intelligent  action  in  maintaining  essential  safeguards  and  in  protecting  the 
public  in  the  handling  of  important  game  animals. 

Among  game  animals  tularemia  occurs  in  nature  in  jack  rabbits,  snowshoe 
hares,  and  cottontail  rabbits,  and  is  responsible  for  some  of  the  periodic 
epizootics  that  kill  them  off  locally  in  great  numbers,  This  provides  a  reser- 
voir for  infection  of  both  v/ild  animals  and  human  beings.  The  disease  is  carried 
from  animal  to  animal  and  to  man  by  the  bites  of  infected  deer  flies  and  ticks. 
Various  species  of  lice  also  are  capable  of  spreading  the  infection  among  ani- 
mals. Ticks  carry  the  infection  through  the  v/inter,  and  the  females  may  transmit 
it  through  the  eggs  to  the  next  generation.  Man  also  becomes  infected  by  hand- 
ling rabbit  carcasses,  as  in  dressing  them  for  the  table  or  cutting  them  up  for 
such  purposes  as  feed  for  dogs,  hogs,  silver  foxes,  or  chickens,  or  as  bait  for 
fish  or  such  carnivorous  animals  as  coyotes. 

Symptoms  in  Man 

Tularemia  is  likely  to  manifest  itself  in  man  first  by  pain,  tenderness, 
and  swelling  of  lymph  glands  draining  the  region  where  the  infection  has  entered, 
as  those  of  the  elbow  or  armpit  when  infection  is  through  the  finger,  or  those  of 
the  face  and  neck  when  infection  is  through  the  eye.  These  symptoms  will  probab- 
ly appear  within  2  to  5  days  after  infection.  An  inflamed  and  painful  ulcer  may 
soon  develop  following  an  insect  bite,  or  at  an  abrasion  in  the  skin  where  the 
infection  gained  entrance.  This  may  be  accompanied  by  sudden  onsets  of  head- 
ache, aching  pains,  chills,  prostration,  general  v/eakness.  and  fever.  In  some 
cases  no  external  lesions  are  found. 

Symptoms  in  Wild  Rabbits 

In  wild  rabbits  stupor  or  evidence  of  sickness  should  be  regarded  with 
suspicion,  especially  if  an  epizootic  disease  is  prevalent.  A  spotting  of  the 
liver  and  spleen  with  yellowish  or  v/hitish  flecks  is  one  of  the  most  cha.racter- 
istic  and  easily  recognized  lesions  in  rabbits,  Diagnosis  is  made  by  inoculating 
guinea  pigs  or  other  test  animals  v/ith  the  spleen,  liver,  or  other  tissues  of  a 
suspected  subject  and  then  examining  cultures  isolated  after  the  animals  used 
in  the  experiments  sicken  or  die. 

Other  A.nifflals  Known  to  be  Susceptible 

In  addition  to  ¥/ild  rabbits  and  hares,  the  California  ground  squirrel, 
Columbian  ground  squirrel,  Utah  ground  squirrel,  desert  ground  squirrel,  pine 
squirrel,  yellow-bellied  chipmunk,  pocket  gopher,  prairie  dog,  woodchuck,  opos- 
sum, porcupine,  house  mouse,  deer  mouse,  meadow  mouse,  wood  rat,  skunk,  muskrat, 
gray  fox,  ruffed  grouse,  sharp-tailed  grouse,  quail,  the  coyote,  and  domestic 
cats  and  sheep  have  all  been  found  susceptible  to  tularemia  in  a  fatal  form. 
Studies  are  being  made  of  the  extent  to  which  other  rodents,  im.portant  fur  and 
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predatory  animals,  and  such  valuable  game  birds  as  grouse  are  susceptible  to  the 
disease.  Domestic  rabbits  are  known  to  be  susceptible  to  tularemia  under  lab- 
oratory conditions,  but  no  case  of  the  disease  has  been  recognized  in  commercial 
rabbitries,  and  care  should  be  exercised  to  avoid  its  introduction  into  such 
places.  There  is  no  danger  of  contracting  tularemia  from  eating  rabbit  meat  if 
it  is  thoroughly  cooked,  even  though  the  animal  may  have  been  infected.  Fatal 
cases,  however,  have  resulted  from  eating  wild-rabbit  meat  that  was  insuf- 
ficiently cooked. 

Protective  Measures 

A  protective  vaccine  has  been  developed  but  has  not  yet  been  extensively 
used.  Care  should  be  exercised  in  the  open  to  avoid  so  far  as  possible  bites 
of  deer  flies  or  ticks,  particularly  in  an  area  where  an  epizootic  of  tularemia 
is  known  to  exist.  When  handling  or  dressing  rabbits,  or  v/hen  skinning  other 
animals  that  may  be  infected  with  the  disease,  the  use  of  rubber  gloves  is 
recommended  in  order  to  avoid  contact  with  the  blood  or  the  visceral  organs. 
This  is  the  best  knov/n  protection  against  human  infection,  but  it  is  not  com- 
plete, as  skilled  laboratory  workers  who  maintain  the  most  careful  precautions 
when  handling  carcasses  or  laboratory  cultures  frequently  become  infected  through 
other  channels.  The  same  precciutions  should  be  followed  in  handling  fresh  skins. 
It  is  unlikely  that  skins  that  have  been  thoroughly  dried  over  a  period  of  three 
or  four  weeks  will  continue  to  carry  the  live  infective  organism,  One  attack  of 
tularem-ia  confers  immunity  to  man.  Immunes,  therefore,  should  be  employed  where 
possible  in  occupations  involving  risk  of  infection. 

Quarantine 

In  many  parts  of  the  country  there  is  much  interest  in  liberating  wild 
rabbits  to  restock  hunting  areas,  and  in  some  instances  these  aniro.als  have  been 
obtained  from  States  where  tularemia  is  now  known  to  have  been  prevalent  periodi- 
cally. Where  importations  for  restocking  purposes  appear  desirable,  it  is  im- 
portant that  effective  quarantine  be  maintained  to  prevent  the  introduction  of 
diseased  animals  into  localities  where  tularemia  is  not  present  or  where  it  is 
not  manifested  in  epizootic  form.  Present  information  indicates  that  maintenance 
of  a  quarantine  on  wild  rabbits  for  at  least  10  days  is  a  reasonable  safeguard. 
Infected  wild  rabbits  are  likely  to  die  within  a  period  of  5  or  6  days,  although 
they  may  not  invariably  do  so.  Rabbits  that  die  after  capture,  during  shipment, 
or  while  held  in  quarantine  should  be  carefully  examined  by  persons  capable  of 
recognizing  tularemia  or  other  diseases  and  of  diagnosing  the  exact  cause  of 
death. 
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